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[57] ABSTRACT 

A loudspeaker enclosure has an inside volume. At least one 
port characterized by predetermined mass intercouples the 
inside volume and die region outside the enclosure. Each 
port has a smoothly flared input end within the inside 
volume and smoothly flared ou^t end adjacent to the 
region outside the inside volume. The port de^cs a bound- 
ary between the acoustic mass therein and die inside volume, 
the boundary typically being defined by an ellipse, and in a 
particular fcnn by the rotation of an ellipse about the axis of 
a port. TiTpically. the length of the port oorresponds substan- 
tially to the major diameter of the ellipse. 

6 Claims 2 Drawing SbtHs 
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PORTING Tbe woofers are 14 cm diameter woofers. These parani- 

eters jHtxbice three deflection mioima at 44 Hz. 80 Hz and 

This is a contiiiuation of appdcatioii Ser. No. 07/843.858. 190 Hz and provide a frequency response chawcteristic 

filed Feb. 27, 1992. now abandoned which is continuation- havingardativelyum^r«i»nseovoth^ 

in-part application of Ser. No. 07/621^31. filed Dec. 3. 5 range and a shitfp cmoff at 30 db p« ocuve above 2W 

1990. no^issucd as VS. Pit No. 5.092.424. """^°» *>f ^''^^ 

The invention retotes to porting in a loudspeaker system. through flared port P3. . „ ^ ^ ^. j, . , 

According to the invention, t£ere is a port « tube for «^ «?« ^T'.L ■ 

radiating«coLticene,gytotheregionoutsidealoudspeakff auflow to the region outside the encosuic 

endosu^ smoothly ^ed at eSi end. THe port b« a 10 «hf "pJsto P«x»"« »«»i«'le noBe when radiatmg at high 

lengthwise axis and is typlcalhr symmetrical about the . - ^ • 1. 1. . 

lenSwise axis and smoSwy llired at each end for sub- Mcringto HGS 2Aand2B.thcrcis *^^^^ alternate 

stan^y theenttoperim^boutthelengdiwise^is.'n.e enrtxjdiment of the invention .n wtod, the port is of rect- 

mbe has a cross-se^nalW that progreLvely decreases »»8^ T!^? ■/""h'T,*!** ""m ' f 

towards theeenter.AccordinBtooneas^oftheinvention. 15 ^f»?»^ I^fei«*ly- «!« cmvatun: of 

the port is bounded by an eU?«ical toroiTsuci. that the tube ^J^^ Pf^" " « substantiaUy the same. It may also 

lenS^ approxiraatdy eq^Tto the nmjor diameta of an ^ advantageous to have the s^faoe of each side be defined 

elS« rot^ about thelort axis to fo^ the toroid. An ^y an eUipse ha«ng a major diameto conesponding to the 

«Snpl«yp«taccordingtVScinventioni5embodiedi«the length of the condmt. While this embodunent is shown as of 

coiXS^available lose Acoustimass® 5 series n loud- z> gen«al^re<*angular cross section, u is within the pru«^ 

speakersystLinco,poratedhereinbyreference.According of the invention to flare a conduit of any cross section. 

tT^« aspect. thTport is of rectangular aoss section. ^<i"<^i » P^^Vf ^ f^^"^," ^'^^ " 

-nc taper^aoss ^on of theZ^ port helps reduce V^^^ ^««* 'f, 'oj^^^^ ^ of prcdetamined 

turt>ulenT!^ow that might cause audiWe noise when radi- *'J^ pKxtacmg maudiblc noise at relatively 

^^^rtjT'Si^Ltages Will become apparent " ^ ^^ft\'' "'"'^Z' ^.^ 

from the foUowing detdled description when read ta con- sy^^nietncal about the poit ans and syimnetacal about a 

nection with the alcompanying dra^rfng in which: '^'^^'^ ^^^"^^ '"^^.^ ^""f 

FIG. 1 is a cross secdon of a loudsp^ system todud- advantageous or the p««t cross^rtional a«« to be a 

ing a flared port according to die invention; and » minimum in ttus plane midway bttween the ends. 

nOS. 2Aand 2B perspective views of another embodunents are wrthm the claims, 

embodiment of the invention of rectangular cross section what is claimed is. 

exposing the smoothly flared input etldiid smooddy flared 1; A loudspeaker enclosure with at least <»e Port for 

ouCtend.n:spectively. radiatmg acoustic energy to a region outside said endosure 

A loudspeaker enclosure or cabinet U has multiple m and havmg an inside volume, 

subdiambers. V.-V,. and multiple passive radiators. P.-P*. said at least one port having an axis and charact«9ued by 

sudt as ports. Wafers 12 are mounted on first dividing wall predetermined acoustic mass intacoupUng said inside 

13 whidi separates first internal subdiamber V, from second volume and the region outtide said enclosure having a 

subchamber V,. Second dividing wall U separates sub- s"»«»»ly Aa^O inP"« within said inside volume 

diambeis V, and from subdiambers V, and indudes 40 and a smoothly flared output end adjacent to the region 

three passive radiators P2, and P^. Flared passive radiator outside said inside volume. 

Pj is mounted in external wall 15 fcx radiating acoustic wherein saidport defines a boundary between Uic acoustic 

energy to the region outside the endosurc. tnass herein and said inside vohune. 

The invention is embodied in the commercially available said boundary being defined by an ellipse having a major 

ACOUSTIMASS® 5 series n bass module being manufac- 45 diameter. 

tuied and sold by the assignee of this implication. This 2. A loudspeaker endosurc in aooxdance with daim 1 

commercial embodiment has Um following representative wherein said boundary is defined by the rotation of said 

parameters: ellipse about the axis of said port. 

Volume of intermediate subdiamber V, is O.00413m^ 3. A loudspeaker endosurc in accordance widi daim 2 

, , . . . , . nlvw:e^_.3 50 wherein the lengfli of Said port coTtc^nds to tiic majof 

Volume of end subdiamber IS 0.00d57in diameter of said dlipse. 

Volume of end subchamber V3 is 0.01 19ra 4 ^ loudspeaker cndosure in accordance with daim 1 

Port tube passive radiator Pj is 0.203m long by 0.044m hi wherein said at least one pott is of circular cross section. 

diameter. 5. A loudspeaka endosure in accordance with claim 1 

Port tube passive radiators Pj and P4 are each 0.057m 55 wherein said at least one port is of rectangular cross section. 

long by 0.05 Im in diameter. (• A loudspeaker enclosure in accordance with daim 1 

Flared pott taibe passive radiator Pj is 0.12m long by wherein said at least one port is symmetrica] about a plane 

0.12m in diameter at each end and O.OSSm in diameter at the perpendicular to said axis midway between said iqxit end 

center bounded by the inside of a toroid of elliptical aoss and said output end. 

section. The dl^se has a major diameter substantiaUy equal m 

to tile lengft of the tube. ♦♦,*». 



05/27/2004, EAST Version: 1.4.1 



US005714721C1 

(12) REEXAMINATION CERTIFICATE (4709th) 

United States Patent (lo) Number: us 5,714,721 Cl 

Gawronski et al, (45) Certificate Issued: Jan. 7, 2003 



(54) PORTING 

(75) Inventors: Brian J. Gawronski, Northboro, MA 
(US); Gerald F. Caron, Andover, MA 
(US) 

(73) Assignee: Bose Corporation, Framingham, MA 
(US) 

Reexamination Request: 

No. 90/006,109, Sep. 10, 2001 

Reexamination Certificate for: 
Patent No.: 5,714,721 
Issued: Feb. 3, 1998 

Appl. No.: 08/739^00 
Filed: Oct. 29, 1996 

( * ) Notice: This patent is subject to a terminal dis- 
claimer. 

Related U.S. Application Data 

(63) Continuadon of application No. 07/843,858, filed on Feb. 
27, 1992, now abandoned, which is a continuation-in-part of 
application No. 07/621^31, filed on Dec. 3, 1990, now Pat. 
No. 5,092,424. 

(51) Int. C\: H05K 5/00 

(52) U.S. CI 181/156; 181/145; 181/148; 

181/199 

(58) Field of Search 181/144, 145, 

181/148, 150, 156, 159, 199 

(56) References Cited 

U.S. PATENT DOCUMENTS 

1,930,757 A * 10/1933 Kirke et al 181/199 

D101,684 S 10/1936 Sweeney 

3,037,081 A 5/1962 Carlsson 179/1 



3,547;221 A 1^1970 Hedberg 181/31 

3,684,051 A 8/1972 Hopkins 181/31 

3,688,864 A 9/1972 Guss 181/31 

3,892,288 A 7/1975 Klayman et al 181/156 

4,006,311 A 2/1977 Carlsson 179/1 

4,104,610 A ♦ 8/1978 Inoue et al 367/93 

4,158,400 A ♦ 6/1979 Vice 181/144 

4,284,166 A 8/1981 Gale 181/156 

4,324,313 A * 4/1982 Nakagawa 181/187 

4,524,845 A 6/1985 Perrigo 181/152 

4,878,561 A * 11/1989 Tengstrand et al 181/144 

4,893,695 A ♦ 1/1990 Tamura et al 181/146 

FOREIGN PATENT DOCUMENTS 

FR 2 623 337 5/1989 HOlR/1/28 

JP 58-121895 7/1983 H04R/1/02 

JP 5-122785 6/1993 H04R/1/02 

OTHER PUBLICAnONS 

KEF Electronics, Ltd., Promotional brochure for KEF 
Speaker Model 104/2, 1985, (6 pages). 
International Standard 5167, Global Engineering Docu- 
ments, 1980, including pp. 1-5 and 20-26 (14 pages). 

* cited by examiner 

Primary Examiner — Shih-yung Hsieh 

(57) ABSTRACT 

A loudspeaker enclosure has an inside volume. At least one 
port characterized by predetermined mass intercouples the 
inside volume and the region outside the enclosure. Each 
port has a smoothly flared input end within the inside 
volume and smoothly flared output end adjacent to the 
region outside the inside volume. The port defines a bound- 
ary between the acoustic mass therein and the inside volume, 
the boundary typically being defined by an ellipse, and in a 
particular form by the rotation of an ellipse about the axis of 
a port. Typically, the length of the port corresponds substan- 
tially to the major diameter of the ellipse. 



Compliance #2 




Comp]iortce#2 



05/27/2004, EAST Version: 1,4,1 



us 5,714,721 CI 
1 2 
REEXAMINATION CERTIFICATE AS A RESULT of REEXAMiNxnoN. it has been 
ISSUED UNDER 35 U.S.C. 307 determined that: 

NO AMENDMENTS HAVE BEEN MADE TO patentability of claims 1-6 is confirmed. 

THE PATENT ♦ , ♦ , ♦ 



05/27/2004, EAST Version: 1.4.1 



